This project will increase the uranium output of the Bevalac heavy-ion facility from the currently available 107 to 5x107 ions/pulse, allowing accurate Lamb shift measurements to be made in U90+ and U91+ with important applications to the testing of quantum electrodynamics and the development of an x-ray laser. The injected beam intensity will be increased to make better use of the lOemA output space-charge limit of the Wideroe linac.
Introduction
The SuperHILAC serves as an injector for the Bevatron, injecting ions as heavy as uranium at energies up to 8.5 MeV/nucleon. The Bevatron then further accelerates the ions to 2.1 GeV/nucleon for the lighter ions or 1 GeV/nucleon for uranium. This combination of accelerators, called the BEVALAC, is the only facility in the world capable of accelerating the heaviest nuclei to relativistic energies. Continuing upgrades at the SuperHILAC and the Bevatron have allowed the BEVALAC to remain at the forefront of nuclear and atomic physics research, including the production of fully stripped uranium ions in 1982.
More recently, fixed-target experiments with intense niobium beams have produced a state of compressed 'nuclear matter thought to have existed only in the first few microseconds following the Big Bang.
The BEVALAC now produces beams of low-Z ions such as neon at intensities up to Figure 1 shows the SuperHILAC accelerator. This upgrade will focus on the Abel injector, with most of the changes taking place upstream of the Wideroe linac.
Since the object of the upgrade is to increase the beam intensity, the chief concerns of the project are the production and transport of low energy, high current, heavy ion beams. The beam is produced by the MEVVA ion source that is capable of delivering more than lOOemA of U5+. A detailed description of this ion source appears elsewhere in these proceedings. 
Terminal Modifications
Since it is anticipated that this column will continue to be used, only minor modifications are needed to the Cockcroft-Walton power supply to handle the increased current of the MEVVA beam. l'he main modification will involve the installation of a small bouncer or de-rippler 3 This implies that about 30emA of U5+ would be transported to the Wideroe. The 1OemA space-charge limit of the Wideroe is the maximum beam that can be accelerated through the linac. To reach this limit about lOQemA should be transported to the buncher upstream of the Wideroe. Since the saturation of the Wideroe output is nonlinear, transporting 30emA to the buncher would allow the Wideroe to operate near its space-charge limit.
Vacuum improvements will be made to decrease the residual gas pressure from the present 5 x 10-7 Torr to 1 x 107 Torr. For a beam of U5+ this decrease in pressure should result in a 20% increase in transmission. Since we now transport U6+ this means that transmission should increase from 70% to greater than 95% using the planned U5+. l-he vacuum will be improved by adding four liquid nitrogen cryotraps to the beamline, along with three helium refrigerator cryopumps.
In addition, all new beamline components will be outfitted with metal-to-metal vacuum seals to reduce outgassing and to allow at least partial vacuum baking. These improvements are expected to result in the desired decrease in background pressure.
Medium Energy Beam Transport Modifications
The longitudinal bunch structure in the Medium Energy Beam Transport (MEBT) line has been measured to determine the best way to improve the matching of the 23MHz beam bunches produced by the Wideroe into the 70MHz buckets of the prestripper. Measurements of the bunch width were made at three positions along the MEBT line using crystal detectors in a fast timing mode. The transport system was originally designed with a long drift space to allow the beam to debunch fully between the Wideroe and the prestripper. Measurements indicate, however, that the beam has not fully debunched. This increase in ion intensity will be accomplished by the addition of a MEVVA source to the Abel terminal along with the appropriate focusing elements and by increasing the current handling capability of the Cockcroft-Walton power supply to accelerate at least 50emA of beam through the existing medium gradient column. The LEBT line will be modified to improve the vacuum and additional focusing elements will be included to counteract the space-charge forces of the low energy, high current beam. Finally, the phase matching between the beam exiting the 23MHz Wideroe and the acceptance of the 70MHz prestripper will be improved by the addition of a 70MHz buncher upstream of the prestripper. These improvements should result in a factor of 5 improvement of beam intensity for the heaviest beams, such as uranium. Detailed component engineering will begin in October 1985, and installation is scheduled to take place during the 1986 summer shutdown. PHASE 
